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Comments on Wetland Watershed Budgets

*  The wetland watershed budgets presented used data collected from NOAA and NRCS and are not unique to the site. Two
years of meteorological data has been collected onsite and was included with the Part 632 application, but was not used
as either a parameter or to verify the offsite data.

+  Wetland watershed budgets should typically representwet, dry and average years. The data used represents a mean
monthly average. This does not provide representation of annual or monthly precipitation variation and is less predictive
of hydrological fluctuations during the growing season.

*  Thiswater budget assumes that each wetland has unlimited storage capacity and that water accrues within a wetland
until the water infiltrates or exfiltrates, The budget fails to recognize that most wetlands have a natural outlet. WL
B1/B2/B1c discharges through a perennial stream, which dips underground at the sandstone pinch-out and reemerges
before discharging into the Menomiinee River. WL C1/40/41 discharges through two streams directly to the Menominee
River. WL-6 channelizes before dipping underground at the sandstone pinch-out. WL2B/A3/AT channelizes and flows
south to the Shakey Lakes system. WL 14/14a/15b has evidence of channelization but is also historically disturbedto the
extent that the natural discharge pointis poorly defined. Each onsite wetland complex demonstrates thatitis a
discharging system,

*  Monthly infiltration/ exfiltration rates. The notes indicate that these rates were determined fromy slug tests that have
been conduced onsite. To our knowledge, there have been no slug tests that have been conducted for wetland values;
slug tests have been conducted in upland areas. The infiltration rate is a constant throughout the year, which does not
factor in frozen solls when infiltration does not occur and higher infiltration rates in much of the growing season when
the water table s likely below the soif surface.

*  Using a wetland watershed contribution runoff coefficient that is applied to the total monthly rainfallis not appropriate.
it is recommended that the NRCS's TR-55 method is used to determine runoff created by individual rainfall events overa
specified value based upon watershed contribution, land cover, and soil types.

*  The wetland watershed budgets assume that two weeks of soil saturation during the growing season is sufficient to
support the existing wetland community, This assumptionis unsupported. The existing wetland corwmunity relies on the
existing hydrologic regime within the watershed. Alterations to the existing watershed budget may constitute an impact.
The applicant should have a baseline of the hydrologic and environmental {elimatic, chemical, etc.) conditions that
support the existing community and provide an assessment of the changes to the baselines conditions and conelusion of
impacts.
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Standard, basic model of a wetland watershed budget {Mitsch and Gosselink, 2000). The model includes surface water
inflow and outflow, groundwater inflow and cutflow, precipitation, interception and evapotranspiration,

This information should be contained in one model that represents sach wetland watershed. Each model should clearly
define the proposed alterations to the existing hydrology. The current model omits interception rates, surface water
outputs, storage capacity by wetlands, and groundwater inputs and outputs for each system.
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Indirect Wetland Impacts

While the overall wetland water budget indicates that there is sufficient runoff and
precipitation to support a wetland {Figure 5-57 and Figure 3, MDEQ Response March 2018},
our assessment indicates that there may be a localized alteration of wetland hydrology
adjacent to the pit. The indirect wetland impacts assessment indicates that approximately
6.18 acres will be impacted based on proximity (Table 5-2). The impact to wetland hydrology
will be due to altering the size of the watershed from 57 acres to 36 acres.

Questions...
*  What is “proximity”? How was the threshold for “proximity” impacts decided?

+ How does the location of River Road effect the existing hydrology of the wetland? The watershed area
that is defined on figure 5-18 currently does not support wetland 14 with surface water inputs.

« If the impact to this watershed is due to alteration of the size of the watershed from 57 acres to 36
acres, what about other wetlands that lose a comparable percentage of their wetland watersheds?

Conclusion presented by Foth in document sent to Kim on 3/16.
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Wetland 14/14a/15b
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River Road is a barrier to surface hydrology. No evidence of adequate equalization through
River Road. How does the wetland watershed portrayed in this figure support WL-14?
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This figure represents the location of the piezometer nest in relation to the groundwater

table.
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. 4 Approximate location of PZ-

on P-P’ cross-section based

LA upon contours/ relation to
Wi L groundwater table.

i This was done becanse the near-surface

PZ1/1Ais shown on Table 1 (In March response) as a target for the groundwater model
calibration. It is also shown on Figure 4-4 (Updated) as having a residual.

PZ-1/ PZ-1A is shown on the cross-section contours for P-P’; however, the location of PZ-
1/PZ-1A is off-set and is represented in cross-section as being in WL-14. Figure 5-56 states
that the piezometer is off-set but shown in the correct location. This is the incorrect
location of the piezometer since the purpose of cross-section (P-P’) is demonstrate the
groundwater elevation at PZ-1/PZ-1A in comparison with the modeled groundwater
elevation (aka regional groundwater table). This slide shows where the location of PZ-1/PZ-
1A would exist if it was located on the P-P’ cross-section. The following slide shows the
onset location of the piezometer relative to the cross-section and representation of the
groundwater model.

15
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This slide shows cross-section P-P’. Note that on this slide, PZ-1/PZ-1A is shown in WL-14.
However, this is the incorrect location. The P-P’ cross-section if significantly off-set from
the actual location of PZ-1/ PZ-1A. if you follow the elevation contour on the previous slide,
the piezometer nest is located between in about the middle of WL-15. This slide shows
approximately where the piezometer nest would sit relative to the regional water table if
the piezometer nest were accurately represented on the cross-section. If the piezometers
were accurately represented on the cross-section, we would have a better representation
of the water table elevation that is both supported by the calibrated targets, piezometer
data and the residuals.
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Residual at PZ-1: 11.45 feet
Target calibration points collected 10/1/11,
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upon ground water contours

This slide shows cross-section P-P’. Note that on this slide, PZ-1/PZ-1A is shown in WL-14.
However, this is the incorrect location. The P-P’ cross-section if significantly off-set from
the actual location of PZ-1/ PZ-1A. If you follow the elevation contour on the previous slide,
the piezometer nest is located between in about the middle of WL-15. This slide shows
approximately where the piezometer nest would sit relative to the regional water table if
the piezometer nest were accurately represented on the cross-section. The distance to the
modeled water table at this location is comparable to the residual in the model of 11.45
feet. | believe that if the piezometers were accurately represented on the cross-section, we
would have an accurate representation of the water table elevation that is supported by
the calibrated targets, piezometers and the residual.
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The soil boring shows that the area above the residual to ground surface is saturated sand.
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Fluctuation in the Quaternary monitoring well
elevations between luly 2007 and May 2012

—Sauavg-gve&k—s%*—\
5 3

The calibrated target values for the ground water model were created by averaging the
minimum and maximum elevations recorded at monitoring wells, piezometers and soil
borings within and near the project site. The values represented in this slide are the
differences between the minimum and maximum recorded elevations at some of the
monitoring wells located on the project site. Data taken from Table 1, Groundwater Model

Target Calibration Points and Values, from the March 8 response to clarification and
amplification.

The values represented on this slide have more than one season of target data, and they
include collection during the growing season which represents seasonal variation in the
water table. All of these targets were collected from the Quaternary. Several of the target
locations that we are interested in, such as FMW-05, FMW-08, PZ-1A, PZ-5/PZ-5A do not
have any data collection periods during the growing season. This range of elevation is well
within the fluctuation zones of what would impact wetland hydrology.

22
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This figure was included in the January 2017 submission, the previous wetland application
submission and in the 632 application. This shows a cross-section that incorporates that

actual location of water table.

Also, of note, is that Figure 3-6 shows that the Precambrian layer (bedrock) sits at 705.38
feet at PZ-1/1A. By asserting that the groundwater elevation at PZ-1/1A is at 697.5, it is also
saying that all of the groundwater is flowing through the Precambrian and not through the

alluvium.
PZ-1/ PZ-1A and represents the location of the water table that is supported by the

conclusions of the previous slides.
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Wetland C1
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At some place, the GW elevation has to go up.
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Impact Assessment of Groundwater Drawdown

Wetland C1

The surface water hydrology in this wetland is dependent on groundwater and surface
w ater (prempltatmn and mnoii} and 1s considered a ’vallev bottom wetland. ZHE bt

o

Il aul

i o

i e i - The following information
(Updated Figures 545 to 5 47 and N Figure 1), was used to determine the extent of
the impact to wetland hydrology:

Wetland Al

The surface water hydrology in this wetland 15 dependent on groundwater and surface
water (precipitation and runoff) and is.considered a valley bottom wetland.

/< The to]lm ng 2 information
{Updated Figures 5.48 and *v-49} was used to determine the extent of the i mpact to
wetland hydrology:
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Tatie 4
Regiount Water Table Dravedarwn Nawr
Wiy GAORFL
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The extent and magnitude of the ad impact was d ined fo be limited to the
sotthern end of Wetland C1 for several reasons. First, the existence of a clay layer 5.5 ft
below the surface (Piezometer 21/21A drifler log on Updated Figure 5-45) may act to
mitigate the impact-of the water level drawdown. Second, the groundwater model shows
that the drawdown due to dewatering operations does not extend to the northern end of
Wetland C1 (Updated Figure 5-47). Inthe middle of Wetland C1, the groundwater
drawdown iy estimated to be approximately 1 £t (Updated Figure 5-46). While the
groundwater is expected fo drop, the wefland water balance model shows that there is
adequate surface water (precipitation and runoff) to mitigate the fmpact of a groundwater
drawdown (see water balance summaries).

Tabio 4
Regiooal Water Table Drawdown Mear
Wettands (MODFLOW)

N R R Y Refe% et Bravdovn Dravdowa

el MODELOW Fu From Weliand
(iwmo/unit wetland avea)
ESIZ0005 l :
WLAb/ATAZ Complex. 03478737 7
WL-A1 Egst, North Lobe 254941337
WL-AT West, Mork Lobe 648030649
PROPOSED CONDITIONS 1
Tiet MODFLOW Fhie Frot Wetand £
(in/mo/umit wedand avea y
Wettimd ID (neg value is fin to welland) ’
WLCI Complex 014700241 '
WL-2b/A1/A2 Complex 0.086447076
WAl Hont Lot 10806 ,i 7 j
WL-A1 West. North Lobe 0154142 s o o
05 8 wers tpettd b Figee 1 1

A clay layer was documented at PZ 21-21A but not at PZ 20/20A or PZ 6/6A.
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WL-C1 Lobe and WL-A1 West-North Lobe are predicted to experience a seasonal water level
drop of anywhere from 20 inches to 25 inches that they do not experience under existing
conditions. These indirect hydrologic impacts (alongside the impacts due fo direct impacts) are
summarized in Table 5-1 and on Figure 5-61, and equal 6.1 acres of wetland, None of the
remaining wetlands showed a lack of spring surface saturation or a seasonal fluctuation that is
any different than the existing condition of each wetland.

sl (e “50% criteria” for defermining potoat ity impacts.
wetlandS WL -14, Wl-14a, WL-A3 Lobe, WL-2b Lobe, and te portions of WiL-6,
WL-Ble, and WL-B1 are more likely to be indireetly impacted. These impacted wetlands total
11.1 acres (Table 5-2 and Figure 5-62). Th e, the total indirectly impacted wetland are

d proximity criteria, w;/m,{d be 172 ac K
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Table 4-1
Aguila Wetlands

Wetland Piezometer Water Elevations
and Vertical Gradient Summary - 2017

Evaent Date] Water Elevation (m msl) Vertical Gradient {fmian
Piezometey ID T - TOR 2017 T - T4 2017 76 - T 2017 T2L - T4 2017
* T 55
PZ-G E 22300 0476 0007
PZ-OGA 22330
PE-20
0011 0009
PZ-20A
Pzl .
0188 -1.174
PEAIA .180 .1
w2l
I?Z 22 L0.044 G054
PL-I2A
PZa23
{046 ~0.028
PE2BE i
=y 2AULET
oy 208 -0.026 5010
PZ-144 220.89

Piezometers from C1 complex. PZ-20 is from portion of WL-C1 that is overlying clay soils.
PZ-21A is located at the far SW end (beginning of) WL-C1. PZ 22/22A and 23/23A are in WL

40/41.
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In order from top to bottom: PZ6 (WL-C1), PZ-20, PZ-21 (WL-C1), PZ 22, PZ-23 (WL-40/41)
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Table 4
Regional Water Table Drawdown Near
Wetlands (MODFLOW)

R P

By

Pointt {fe)

Lo 175

Cib

Chor

Chedd

i

G041 b

Bi-a

Bib

Bl

Bl-d

Bli-e

14

1d-b

Gon

Ioon

AlWesta

AlWesrb

AlEastn

AlEan-b

5 e Fignre T (Rpdated), tado g 5 2 vt
T Dravediwns « &3 fwere extenpolated Bom Figars 1 (pdotedy
By

Beviewed by MAN
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Figure 1 shows the groundwater table interpolared b meastred gid

Tevels at monitoring points FAMW-03 to the south of WL-40/41, and the Menoninee
River to the north of WL~ The water Jevels shown ou the cross-section are
summarized in Table j ]

level measur

! R W
shown on Updated Figure 5-40 me
from December 2011, with the exception of a few weasured data points from 2010
and 2012 1o fill data gaps (as shown on the figurey. The midpoints of the maximun
and minimun growndwater level measurements af the points shown on Updated

g The go

Figure 4-4 of the Gro fodeling Report {included with this respons
docment) were used as calibration targets for the MODFLOW groundwater model
and vary slightly from the December 2011 water levels shown on Updated

Figure 5-40. The MODFLOW calibration target data s summmarized in Table 1.
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5 Tagoggapiis bosior

Where is the separation of the perched vs the groundwater driven portions of the wetland

complex?
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